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The Apollo 1 0  CSM (106) i s  be ing  equipped t o  stow 
two t e l e v i s i o n  cameras, one t h e  Block I b lack  and whfte camera, 
the o t h e r  a f i e l d  s e q u e n t i a l  c o l o r  camera. The c o l o r  camera 
b u i l t  by Westinghouse f o r  t he  Navy and i t s  small o n - h a r d  
b l ack  and white monitor  weigh about 13  l b s .  

The Apollo b lack  and whi te  cameras g e n e r a t e  10 
frames p e r  second wi th  320 l i n e s  and are scan  converted on 
E a r t h  t o  t h e  commercial fo rma t  of 525 l i n e s ,  30 frames p e r  
second. 

The c o l o r  camera i s  a s t a n d a r d  commercial format 
camera t o  which a r o t a t i n g  c o l o r  wheel i s  added to a p p r o p r i a t e l y  

through common c a r r i e r  TV t r ansmiss ion  f a c i l i t i e s .  Three 
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4\Q f i l t e r  o p t i c a l l y  t h e  s e q u e n t i a l  f i e l d s .  The video waveform i s  
E -  i d e n t i c a l  t o  t ha t  f o r  s t anda rd  v ideo  s i g n a l s  and can b e  s e n t  

N s e q u e n t i a l  f i e l d s  are recorded on a magnetic d i s c  and p layed  
rl back t o g e t h e r  t o  gene ra t e  p i c t u r e  i n  a s t a n d a r d  c o l o r  format .  
\ 

0 The CSM has an FM t r a n s m i t t e r  t h a t  i s  used f o r  
0 

e i the r  t e l e v i s i o n  o r  f o r  data dump. LM 4 used f o r  Apollo 1 0  
I s  not  wired f o r  t e l e v i s i o n .  

t r a c k i n g  by the  MSFN i s  not  p o s s i b l e ;  moreover the Apollo 10 
l o r  t e l e v i s i o n  implementation on the  LM would e l i m i n a t e  v o i c e ,  
lemetry and PLSS data as the  c o l o r  t e l e v i s i o n  camera spectrum 

verlap t h e  s u b c a r r i e r s  used f o r  these f u n c t i o n s .  Based on t h e  
S C  t e s t ,  a usab le  p i c t u r e  a l though no i sy  can be ob ta ined  from 

CSM High Gain Antenna (HGA) t o  an  85 f t  MSFN s t a t i o n  from 

When t r a n s m i t t i n g  t e l e v i s i o n ,  

n a r  d i s t a n c e s .  Obviously, t h e  q u a l i t y  i s  improved us ing  
e Goldstone (GDS)  210 f t  an tenna .  A new microwave l i n k  
nnec t ing  the 210 f t  and MSFN 85 f t  s i tes  a t  Goldstone w i l l  

i n s t a l l e d  p r i o r  t o  Apollo 1 0  and there may be a r e q u e s t  
o use  the  210 f t  antenna.  

The c u r r e n t  p l a n  i s  t o  use  the c o l o r  camera and 
vert t o  the  slow scan  b lack  and whi te  i f  there  i s  d i f f i c u l t y  
t h  the  c o l o r  system. A t  the p r e s e n t  t i m e  t he re  i s  no method 

use  the s e q u e n t i a l  co lo r  as s t a n d a r d  b lack  and white.  The 
o l o r  wheel cannot be stopped. The coverage might be l i m i t e d  
o GDS,  bu t  there  i s  a desire t o  t r a n s m i t  major f l i g h t  e v e n t s  

' 0 ~ 4 4  ks t h e y  happen. Madrid (MAD) seems t o  provide  t h e  most des i rab le  
bdd i t iona l  coverage of Apollo 1 0  a c t i v i t i e s ,  a l though Honeysuckle 
(HSK) could be a v a i l a b l e  if r e q u e s t e d  s u f f i c i e n t l y  p r i o r  t o  
the mission.  
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T h i s  c o l o r  system has been demonstrated s e v e r a l  
times a t  MSC. It should be noted t h a t  the  b l ack  and white  
t ransmiss ion ,  while  having no t e c h n i c a l  l i m i t a t i o n s ,  does 
produce a f l i c k e r  e f f e c t  when viewed on a convent iona l  TV 
p i c t u r e  monitor .  T h i s  f l u t t e r  i s  due t o  the d i f f e r e n c e s  
i n  the content  of the  var ious  c o l o r s  which are s e q u e n t i a l l y  
t r ansmi t t ed .  The f l u t t e r  has been s u b j e c t i v e l y  rated as 
from n o t i c e a b l e  t o  d i s t r a c t i n g .  I n  our  opin ion  release 
of the b lack  and white  p r i o r  t o  c o l o r  conversion would not  
be desirable. 

The s u b j e c t i v e  eva lua t ion  of t h i s  p a r t i c u l a r  t y p e  
of c o l o r  r e c o n s t r u c t i o n  has n o t  been w i d e l y  tes ted.  Because 
of the  3 t o  1 s e q u e n t i a l  encoding t h e  f i e l d  ra te  can be 
considered a t  20 f i e l d s  pe r  second as compared w i t h  t h e  1 0  
frames p e r  second used i n  previous Apollo miss ions .  However, 
it should be noted that  the  images f o r  o b j e c t s  i n  motion w i l l  
have a d i f f e r e n t  t i m e  f o r  each of the t h r e e  c o l o r s  r e s u l t i n g  
i n  some b l u r r i n g  o r  c o l o r  f r i n g e s .  The v e r t i c a l  r e s o l u t i o n  
should be comparable w i t h  the scan-converted b l ack  and whi te .  

There w i l l  be a demonstrat ion of  t h e  sys t em a t  
Houston and a t e s t  o f  t h e  ground sys t em w i t h  an a i r c r a f t  
a t  Goldstone dur ing  t h e  l a s t  week of A p r i l  and a CSM 106 
demonstrat ion i n  t h e  p l u s  count of t h e  Dry CDDT. 

The p u b l i c  has been informed tha t  N A S A  i s  
cons ider ing  f l y i n g  t h e  co lo r  camera, b u t  t h e  na tu re  and 
l i m i t a t i o n s  inc lud ing  the d e t a i l s  o f  t h e  process ing  a t  Houston 

c/J. T. Raleigh I 2034- JTR-rkw 
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